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For Focus, Scope, Aims, Policies and Guidelines visit http://threatenedtaxa.org/index.php/JoTT/about/editorialPolicies#custom-0 For Article Submission Guidelines visit http://threatenedtaxa.org/index.php/JoTT/about/submissions#onlineSubmissions For Policies against Scientific Misconduct visit http://threatenedtaxa.org/index.php/JoTT/about/editorialPolicies#custom-2 For reprints contact <info@threatenedtaxa.org> Aphids are among the most destructive insect pests on cultivated plants in temperate regions (McGavin 1993) . They passively feed on the sap of phloem vessels in plants, creating lack of vigor along with frequent transmission of various viruses to their hosts (more than 50 aphid species are cited to be vectors; (Robert & Bourdin 2001) . Though enemies of farmers and gardeners these represent a highly successful group of organisms on planet earth (Blackman & Eastrop 1994; Piper 2007) . About 4,702 species are known globally (Remaudiere & Remaudiere 1997) , among which 1,015 species occur in the oriental region and 653 species Abstract: Pterochloroides persicae (Cholodkovsky, 1899) is reported here for the first time from the Kashmir Valley. The aphid is seen to infest almond, peach, plum orchards in the region. Monitoring of the pest was carried out in the peach and almond fields of the Central Institute of Temperate Horticulture (CITH) during the years 2014-2016. Seasonality and bio-rational management practices of the pest are discussed.
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belonging to 208 genera have been reported from India, with a major portion (310 species) being reported from the northeastern region of India (Agarwala & Ghosh 1984 , Verma & Das 1992 Ghosh & Singh 2000; Ghosh & Ghosh 2006) . Among globally known aphids, around 250 species are dependent on agriculture and forestry species (Blackman & Eastrop 1994; Aphid Species File 2016) , 51 species have been found to affect more than 31 species of agricultural crops from the Kashmir Division (Jammu & Kashmir, India) (Bhagat 1986a,b) . Aphids represent a dominant and economically important group of insects from the region.
During the present study, the alien invasive aphid Pterochloroides persicae (Cholodkovsky, 1899) of temperate crops is reported here for the first time from the Kashmir Valley. From India, the species was previously reported sporadically only from the states of Himachal Pradesh and Punjab, on peach (Bindra & Bakhetia 1970; Mann et al. 1979) . Review of the pest status, biology and control measures are provided here. The sporadic appearances of the species in the valley suggest that it has not flourished in the region yet but considering the economic importance, its presence in the region should be taken seriously and immediate measures for its control and regional quarantine should be enforced.
Materials and Methods
Specimens were collected by hand picking method. Weekly observations on aphid population were recorded using standard University of California, integrated pest management (UC IPM) sampling protocols for aphids. The weather parameters used are relative to the place and not exact and were procured from the regional metrological department. Taxonomic analyses were conducted using Olympus SZX16 stereo zoom microscope. For digital images, ProgRes0 CapturePro v.2.8.0. evolution digital camera was used on the same microscope with Combine ZP-Montage software.
Later, images were cleaned with Adobe Photoshop CS6. The collected material has been deposited in the Biosystematics Laboratory of the Central Institute of Temperate Horticulture (CITH-Srinagar) for future reference.
Results and Discussion
Distribution: Pterochloroides persicae also called brown peach aphid, woody aphid, clouded peach bark aphid, cloudy-winged peach aphid depends on its host plants Prunus spp. (almond, apricot, peach) and Citrus species (Ciampolini et al. 1997 ). The species is well documented with distributional records available for many regions (Blackman & Eastrop 1994; Ateyyat & Abu-Darwish 2009; Knowledge Bank-Plantwise 2015) . The species is persistent (Liotta & Maniglia 1993) , serious (Kairo & Poswal 1995) , invasive (Ciampolini et al. 1997; Bounfour et al. 2005 ) with distributional records suggesting gradual extension towards the eastern Mediterranean and central Asia (Kairo & Poswal 1995) .
Damage: Pterochloroides persicae feeds on the brunch cortex (phloem), which results in general weakening of the young fruit trees, withered branches and reduced yield (Stoetzel 1994 ). The species is not listed as transmitting a virus (Chan et al. 1991 ) but healthy densities result in premature fruit drop, leaf curling, an irregular curvature of twigs, stunted growth and sooty mold fungal growth development, due to excessive honey dew production (Mann et al. 1979; Hondru et al. 1986 ). The species does not depend on attendance by ants for its survival as it can efficiently eject its honeydew but ants are seen collecting existing honeydew deposits (Talhouk 1977) . Although polyphagous, peach is the most preferred host plant of the aphid, with regards to its enhanced fecundity and developmental rates, peach is also considered as the best suited host plant for its mass rearing. The species is most prolific in its rates of reproduction at 20 0 C temperature (Khan et al. 1998 ). The colonies constantly move away from exposed areas of sun and actively move on the trees but spread to neighbouring trees is seen to be very poor (Mann et al. 1979) .
Not much is known about the natural enemies of the aphid with Chrysoperla carnea, Coccinella undecimpunctata, Pauesia antennata and Coccinella algerica as other alien invasives are considered as most promising bio-control agents of the pest (Mirabzadeh et al. 1998; Abd Rabou 2008; Rakhshani et al. 2005; Mdellel & Kamel 2012) . Entomopathogenic fungi against the species include Beauveria bassiana (Hypocreales, Cordycipitacae); Metacordyceps liangshanensis and Metarhizium anisopliae (Hypocreales, Clavicipitaceae) (Tsinovskii & Egina 1972) .
Yeast, vegetable oil, mineral oil, potassium sulphate + detergent have been trialed successfully against the control of the species (El-Salam 2001; Braham et al. 2007) . Several chemicals at different concentrations and varying compositions have also been successfully used against the aphid: Dimecron (phosphamidon) or diazinon, Etiol, Anthio (formothion) and Lebaycid (fenthion) at 0.2% concentration (Velimirovic 1997) ; 0.05% of malathion and phosalone (Mann et al. 1979) ; Confidate® (Imidaclorpid) and Chlorcyrin® (Chlorpyrifos and Cypermethrin) (Ateyyat 2008) ; Patron® (diflubenzuron) and Trivap® (Cyromazine) as biorational insecticides (ElSalam 2001; Ateyyat & Abu-Darwish 2009) ; ULV sprays of dimethoate and monocrotophos applied at rates of 135 and 100 g a.i./ha, respectively, and 0.025% highvolume sprays of chlorpyrifos, dimethoate, leptophos, monocrotophos, oxydemeton methyl, permethrin, phosalone and quinalphos (Sandhu & Sohi 1978) ; nonspecific insecticides parathion, dimethoate, mevinphos and acephate along with the addition of some wetting agent (Ciampolini & Martelli 1980) . Use of Phosalone has also been advocated (Sandhu & Sohi 1978) for its effectiveness and for being harmless to non target insects.
Biology: The life-cycle of the species is complex, having alteration of parthenogenetic and sexual generations, apterous and alate forms exhibited and persistently overlapping. Anholocyclic and holocyclic means of life cycle of the species from Lebanon was detailed by (Talhouk 1977 10.v.2014, 12.x.2014, 21.iii.2015, 17.v.2015, 11.viii.2015, 11.iv.2016, 16.v.2016, 28.v.2016, 09.vi.2016, 21 .xi.2016, coll. G. Mahendiran and S.A. Akbar.
Description:
Apterous viviparous and alate viviparous females are the most conspicuous form in the colony, when fully grown these are large in size, having morphometric ranges of body length and width as 3.75-4.00 mm and 2.61-2.70 mm respectively; color dark brown to black with some white patches, dorsum of abdomen with a double row of large tubercles (Images 1-3); antennae six segmented; forewing with large distinctive dark patches and long rostrum easily demarcates the species from other con-generic members (Images 4-9). Sexual forms (oviparous females and males) although previously reported, have only recently been detailed and described by Wieczorek et al. (2013) . Eggs were initially sighted from the second week of November with few nymphs also present but infrequent in occurrence (Image 10). These eggs are mostly laid on the stems and are light brownish in colour but change to dark brownish to blackish-brown in colour with time. These eggs cover the entire surface of branches and twigs and are easily sighted (approximately 600-750 eggs/10cm 2 ) (Image 11). These eggs are comparatively bigger and thicker shelled than other aphid eggs. The aphid overwinters in the egg stage and these eggs begin to hatch from the first week of March. By the middle of March almost 70-80 % of the overwintering eggs are hatched. Newly emerged nymphs are most frequently sighted from the second week of March; moving upwards towards the small twigs for feeding (Image 12). These grow and attain full maturity and start to produce young ones from the second week of April (approximately one month from the date of hatching) (Image 13). First noticeable population build up of the species is observed during the second week of May with several batches of 45-60 individuals easily seen along the underside of tree trunks. Alate forms are mostly seen from the beginning of the second week of May (Image 14). Population density peaks in the month of May and decreases towards the latter half of the month and more in the early weeks of June. The species gradually becomes inconspicuous during the early weeks of July. The second population build up starts towards the end of July. The population of the species gradually increases in the month of August along with the appearance of a few alate forms. These alates, however, are most conspicuous during the latter half of August, concurring with dispersal and an increased degree of infestation of other trees and evident presence of several coccinellids availing opportunities for egg laying. Second noticeable population build up of the species becomes most palpable during the latter half of October, with the underside of tree trunks occupied by the species along however any definite inference on the subject is beyond the scope of this paper and would require much more information. The aim of this review is to encourage understanding of this fascinating aspect of aphid biology and to promote more studies in this direction.
Seasonality (Images
Several safe chemical combinations were used (Neem seed kernel extract-NSKE, Neem plant extract; Soyabean, Oliver, Rosemary Lavender oils; MetOH extract of Crocus sativus, Spilanthes ciliate, Datura stramonium, Juglans regia and Vim gel soap solution) at various concentrations against Pterochloroides persicae. Days after spray (DAS) data showed that all the combinations were prolific against the invasive species. Data recorded seven days after spray showed that in the beginning all the treatments provided cent percent control of the 
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pest; after 15 days pest population remained minimal in rosemary oil + soap solution (@ 0.1ml+10ml /litre of water) whereas negligible resurgence was observed in other combinations which also subsided to zero in following weeks. These chemicals were responsible for causing membrane disintegration on contact and the repellant nature of the spray also dispersed the surviving aphids (Image 18). The data generated is under evaluation for further use and recommendation. Some of the prominent coccinellids found associated with the aphid during the study were Hippodamia variegate (Goeze, 1777), Oenopia conglobata (Linnaeus, 1758), Priscibrumus uropygialis (Mulsant, 1853) and Adalia tetraspilota (Hope, 1831). Several un-identified parasitoids, syrphids, Vespa sp. were also seen frequently associated with the nymphs and adults of the alien species (Image 19-21). The aphid was also seen predominately attended by Formica sanguinea Latreille, 1798 for its honey dew.
